Establishment of 3D culture and induction of osteogenic differentiation of pre-osteoblasts using wet-collected aligned scaffolds.
Aligned fibrous scaffolds have attracted much interest in bone tissue engineering, because they are supposed to induce osteogenic differentiation. For the first time, aligned silk fibroin nanofibres were loosely packed using a novel wet-collection electrospinning method. Moreover, three-dimensional (3D) culture of MC3T3-E1 pre-osteoblasts was established on these fibrous scaffolds. Physicochemical properties of the scaffolds and the behaviour of MC3T3-E1 pre-osteoblasts on the scaffolds were analysed and compared with scaffolds obtained using traditional method. Ethanol bath improved the uniformity and alignment of the fibres and increased the thickness and porosity of the scaffolds. Structures of the fibres were well maintained after immediate crosslinking in ethanol. Cells on the wet-collected scaffolds exhibited more ordered arrangement and elongated morphology as well as faster and deeper infiltration. The ordered infiltration resulted in the establishment of the 3D culture of cells, promoting proliferation and osteogenic differentiation of the pre-osteoblasts. Thus, the wet-collected aligned scaffolds with improved topographical and physicochemical properties presents significant potential application in bone regeneration.